The profession has long realized that many restorations fail at the junction of the cavity preparation margin and the restoration. It has been assumed that these failures are due to faulty cavity preparation and manipulation of the restorative material. Since this cavosurface junction is critical, relative to cavity preparation, filling material manipulation, and a permanence of the restoration, more critical methods for the accurate evaluation of these procedures should be developed. Most clinical dental research of the oral cavity is conducted with the unaided eye or, at best, a few times magnification with the aid of binocular loops. Higher magnification is impossible, due to the bulkiness of the equipment and the necessity for observing at the low light levels found in the oral cavity of humans and experimental animals. The intraoral television microscope eliminates this problem by obtaining clinically high magnifications and electronically accurate quantitative measurement with controlled lightness and brightness. This instrumentation, which was designed and developed by Klein and Mac-Pherson, -3 consists of a petrographic microscope coupled to both a television storage camera and a television viewing camera.
The purpose of this study was to demonstrate the clinical application of the television microscope for direct intraoral Based on a thesis submitted in partial fulfillment of the requirements for the MS degree in dentistry at the Graduate School of Indiana University School of Dentistry.
This study was supported in part by USPHS Grant Mesiocclusal silver amalgam alloy restorations were placed in fifty-one maxillary second deciduous molars. A cast gold overlay with two proximal margin observation holes, one hole in the occlusal one-third and one hole in the gingival one-third, was fabricated for each restored tooth. The mesiobuccal proximal margins of the restorations were observed through these holes by the television microscope at X250 for serial measurement. The areas to be measured were oriented by the holes in the cast overlay and by visual identification of microscopic landmarks on the tooth and restoration, as viewed on the television monitor.
The marginal deterioration was serially and electronically measured at intervals of 1 week, 2 weeks, 1 month, 3 months, 6 months, 9 months, and 1 year postoperatively. The average gingival marginal deterioration ranged from 4.91s at I week to 54.8M, at 1 year. The average occlusal marginal deterioration ranged from 5.4,u at 1 week to 7 7.7,u at 1 year. The data indicate that the gingival area of the proximal margin deteriorated faster during the first 3 months postoperatively (33.0 percent of the total gingival deterioration) than the occlusal area. During the last 9 months, the occlusal area deteriorated faster (78.8 percent of the total occlusal deterioration). The increased presence of microscopic marginal alloy flash in the gingival area was believed to be responsible for the initial gingival deterioration. Repeated masticatory and occlusal stresses were believed to be the major causative factor for the occlusal de-
